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Attorney Docket No. 38025-0030 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Group Art Unit 3737 
Examiner: Qaderi, Runa S. 



In re Application of: 
Martin L. LENHARDT 
App.No.: 09/822,841 
Filed: April 2, 2001 
Title: TINNITIS MASKER/SUPPRESSOR 

Commissioner for Patents 
P.O. Box 1450 
Washington, DC 20231 

Sir 

Declaration under 37 C.F.R. S11131 

I, Martin L. Lenhardt, am the inventor of the invention disclosed and claimed in the 
above-referenced patent application. 

I conceived and actually reduced to practice a method and system for treating tinnitus in 
which an input sound in an upper range is multiplied with an ultrasound frequency and recorded 
on a recording medium for later playback prior to February 5, 2001, and therefore prior to the 
filing date of PCT application number PCT/US02/03866 to Viirree, et al. as evidenced by the 
documents attached hereto. All masked-out dates are prior to February 5, 2001 . 

Under my direction, tests were performed in the United States to determine the 
effectiveness of treatments using embodiments of my invention. These tests were performed as 
part of a research effort, a print out of the proposal for which is attached as Exhibit A. I finished 
drafting that proposal and submitted it to my employer, Virginia Commonwealth University, 
prior to February 5 , 200 1 . 

Referring to Exhibit A, on page 7 of that proposal, I described the concept for 
modulating speech with a carrier between 10 and 15 kHz, demonstrating that I had conceived of 
this prior to February 5, 2001 . Further, on page 14, 1 described the concept of modulating music 
with a carrier between 10 and 15 kHz, demonstrating that I had conceived of this prior to 
February 5, 2001. Further, on pages 19 and 20, 1 described an alternative treatment of tinnitus 
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Attorney Docket No.: 38025-0030 

App-No. 09/822,841 

consisting of modulating stereo music with ultrasound between 10-20 kHz and ultrasound 
above 20 kHz, demonstrating that I had conceived of this prior to February 5, 200 1 . 

The test equipment I used in the aforementioned tests is illustrated in the picture on the 
presentation slide that is Exhibit B. Iprepared this presentation slide prior to February 5, 2001. 
These photographs demonstrate that I had reduced to practice the concept of modulatmg mus,c 
with ultrasound to use as a treatment for tinnitus prior to February 5, 2001. 

I prepared the presentation slide that is Exhibit C prior to February 5, 2001. This slide 
illustrates the system configuration of a CD player directly providing the input to a piezo 
amplifier connected to the output device. This slide demonstrates that I had conceived of the 
invention of recording the modulated sound, such as music, on a compact disc to elimmate the 
need for an ultrasound source and modulator from the system for treating tinnitis pnor to 
February 5, 2001. 

Exhibit D is a photograph of CDs that were prepared at my direction on which were 
recorded tinnitus treatment signals. Three of the CDs were recorded prior to February 5, 2001 . 
As the labels written on the CDs show, the recorded tinnitus treatment signals compnse a tone 
modulated with music. This image demonstrates that I had reduced to practice the invention of 
recording tinnitus treatment signals on CDs prior to February 5, 2001 . 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the hke so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
above identified application or any patent issued thereon. 




^ Date: January £\, 2004 

MartinL. Lenhardt 



2 



DC 107175 vl 
(38025.0030) 
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BEST AVAILABLE COPY 



Sound Technique Systems, LLC 

in association with 

General Medical Industries, Inc. 

at the Virginia Biotechnology Research Park 
800 East Leigh Street, Lab 54 
Richmond Virginia 23219-1 534 

Research Application Renewal: 

March 31, 2001 



Titles- The development of an acoustic based method for 
measuring flnid pressure/volume in the human head. 

The development of additional devices for hearing, 
tinnitus and bodily vibration. 

Principal Investigator: Martin 1. Lenhardt, Pb.D , Au.D. 

principal iuv g Pro fessor of Biomedical Engineering 

Virginia Commonwealth University 
Box 980168 MCV 
Richmond, VA 23298-0168 

Institutional Officer: Herbert B. Chermside, CRA 



Signature 
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Ultra Pitch*™ 




High frequency emphasis listening device 
A new device using patented technology 

Hearing loss can seriously compromise speech perception particularly in high-level 
back^und noise. High frequency hearing loss translates mto more than just a loss in 
senS but a loss in analysis and the ability to adequately process any fogh frequency 
Z 2d. individuals with high frequency loss have the common experience is that 
something is missing in their listening. 

No electronic device, no mater how sophisticated, can completely restore lost hearing. 
It is possible to use a new proprietary bone conducted vibrational delivery system to 
aViS remaining high frequency receptors in the ear and in the bram and to recrurt 
SLTo SlbutSg to a unique sense of high pitch and timbre necessary for speech 
and environmental sound fidelity 

The Ultra Pitch, because of its unique form of stimulation results in: 

1 high frequency pitch resistant to air conduction ambient noise, 

2. reprogramming of cortical neurons and improved perception with time. 

The technique of creating high frequency speech is depicted in the figure below 
Natural speech or speech is through a high pass filter, is multiplied by a earner in Ae 10- 
20 kHz i The signal is then presented to the skin of the head or neck as vibration, 
typically conceived of as bone conduction hearing. This is absolutely necessary to 
achieve the sense of high pitch perception 

The signal can be presented in a number of different formants. Typically speech is 
presented with the carrier suppressed. If both sidebands are present the signal is termed 
double sideband modulation. If only one sideband is present the signal is termed signal 
sideband modulation. If only the upper sideband is present, it is termed upper sideband 
modulation. Currently double and upper sideband modulated speech schemes are 
available on the fully digital Ultra Pitch 
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speech spectrum envelope multiplied by 
high audiofrequency carriers* 




The anatomical and physiological factor 

lim er ear loss ^3^ e ^^g in the cortex shifts the "hearing range" or neural 
progressive per ipheral loss > ^fprogrammg . j^ividuals with high frequency 

tunmg <f ^ but also brain 

hW -^^S?«?«Srt speech perceptual abilities previously performed 

than the peripheral loss. 

representation in the trained frequency area. 
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From Rauschecker, September 1999 Science 



propagation 




High frequency hearing loss triggers reorganization of 
high frequency auditory cortex. 
Lack of stimulation is thought to be key factor. 
Area effected is a function of degree of high frequency 
deprivation. High frequency speech may expand cortical 
representation of higher frequencies. 



mechanical and neural tuning 
accounts for high frequency 
transduction 

overlapping mechanical tuning 




overlapping neural tuning 



Result : poor place specificity 

adeq uate temporal coding 
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rL,lt is a shrinking population of neuron sensitivity to the high ^ uen< J voca ' 
h^o^^^^ Thefollowing 
graphically illustrates the ear brain connection. 




stimulate with high frequencies to 
prevent lower frequency 
reprogramming 
and possibly increase high 
frequency 

cortical reorganization. 




tonotopichigh frequency stimulation 
with amplitude modulation 



\ 



The recent work of Hosoi et al, 1998 (Lancet, copy enclosed) demonslxated that 
aud^Scies multiplied on high frequency carriers, as with the Ultra Pitch, sUmulate 
Sgh frequency regions of the primary auditory cortex. This is precisely the cortical 
area affected with high frequency hearing loss. 
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Thrift ke y points: 

1 Hteh frequency hearing loss results in reorganization of the primary auditory cortex 
SchSS frequent neurons lower their tuning thus adding a component of 
cortical deafness. , 

2 A new patented high pitched device may provide assistance by simulating the 
S Ugh frequency area of the inner ear without notable distomon and no 
aulSency feedback The transducer radiates little energy uito the air hence the 
Ultra Pitch can be used discretely. 

3. Ultra Pitch is a hearing aid supplement, a channel to introduce high frequency 
stimulation not possible by air conduction. 



Ultra Pitch to 

The concept behind ultra pitch is to take the envelope of speech, high pass filter it and 
multiprrbytc^rbetwe^n 10 and 15 kHz and present the signal as vibration to the 

of the h^ad orneck. The approach allows considerable amplification, with Uttle 
S^dSStoL W frequency energy at sufficient energy will drive the inner ear at 
rhTSpoSble frequency response. This is typically about half an octave above the 
£tst^ penned" conformably by air conduction. It is well known that at high 
intensities the frequency response of ear structures increases. 



The scheme of the Ultra Pitch is depicted below: 






An example of musical energy multiplied by a 15 kHz carrier ( carrier "W^*^ 
sWebSid] I is presented below. Note the undistorted waveform and the spectrum shift to 15 
kHz. 
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w xf tfaitiil sisnal processing schemes available. The prototype is 
There are a number of digital signal pi g skin transducer The 

proprietary modulated vibration. 

stereo) and play the filtered and "^f^STSC- toed image™* high 
affixed to the skin of the head or n«*. The P^^T^^ of a* treble 

^5^^ Not e 



waveform. 
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What is needed 
are depicted below. 



Current 



Innovation 



Futuristic 
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Ultra Pitch*™ for musicians 
High frequency emphasis listening device for musical retrainnng 

A new device using patented technology 

„- no loss ^ seriously compromise speech perception and to a lesser degree music 
JEZ StoSSSS as rrfusician/Language is processed in the left hemisphere 

liority of right handed individuals while music is a nght hemispheric 
Sriior Sver those trained in music theory the left bram becomes essential. Fo 
mSansWgh frequency hearing loss translates into more than just a loss in sensitivity, 
SffiS&yi syShesis, creativity and the ability 

internal representation of music to the audience at large. The common sense »s that 
something is missing. 

No electronic device, no mater how sophisticated, can restore _lost hearing Itis ° 
nobble to use^a new proprietary bone conducted vibrational delivery system to accent 
^^ff^^^ in the ear and in the brain and to recruit them into 
contributing to a unique sense of musical high pitch and timbre. 

Brain scans of hemispheric specialization in musicians and non-musicians 




Non-musicians 
Musicians 



language 
language & music 



music 
some music 



The anatomical and physiological factor 
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-hiring range" or neunU tuning of ^-^tSXi^EX. that 
Musician are *us "^^£1^ In fee. *e brain 

peripheral loss. 

Cortical reorganization first occurs as a result of training and learning. 



Cortical area expands 
with training 




Brainstem 



From Rauschecker, September 1999 Science 




High frequency hearing loss triggers reorganization of 
high frequency auditory cortex. 
Lack of stimulation is thought to be key factor. 
Area expanded as result of musical training now shrinks 
as a function of degree of high frequency deprivation. 
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subsequently fed to the cortex has apnrfbund f^° n <^ ^^endes. The end 
WHhol. stimulation, high *«~*»™Z3SgZ£ 5 <-»-*» of 
result U a shrinking population of ^T^Zl ^usfcianslan not function as 

illustrates the ear brain connection. 




stimulate with high frequencies to 

prevent lower frequency 

reprogramming 

and possibly increase high 

frequency 

cortical reorganization. 




tonotopic high frequency stimulation 
with amplitude modulation 



iP^lii for musicians 



The recent work of Hosoi * al, IM «W *~^«J2^ 

area affected with high frequency hearing loss. 

Hg h frequency he^ng ^1^^™^ 
instruments and vo,ce have s 'f ,fi ^^ 0 ° S ^^,„ eeq (Oohasi et al, 1997). 
quality of perception and has been shown «^ ^^^gi^ency hearing loss 
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Ugh « energy in speech and piano spe^ — , violins chin.es too 
produce very high frequency energy (Boyk, 1997). 

i high sonic and ultrasonic musical energy 




M piano 
■ sibilant 
■H vowel 



piano and sung sibilant from Boyk, 1998; vowel from lab 

sw points l>c made: 

• , ^~fr«m at least late childhood increases the representation of musical 

2 iSSiKS— ■ andvoice have significant ^^1%^^ 

3 SffiXS ^Certhe? tuning thus adding a 

4 ^"o.have.hesameneun.facm.y^.hmusioas before hearing .oss, 

even with some hearing to» *» » vide distance by slin.ula.ing the 

5. Anew patented tagh pitched a^orim and no 

~ Sea m. en«g, into the * henee the 

Ultra Pitch tm for musicians 
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The concept behind ultra pitch is to take the envelope of music, high pass filter it and 
mulS^bTa eerier between 10 and 15 kHz and present the signal as Oration to the 
Sof the head or neck. The approach allows considerable amplification, ***** 
enveSoe distortioa High frequency energy at sufficient energy will drive tiie inner ear at 
^^pS^^^^paL. This is typically about half an octave above the 
tSSS^ P^ ived conformably by air conduction. It is well known that at high 
intensities the frequency response of ear structures increases. 

The scheme of the Ultra Pitch for musicians is depicted below: 









mmim 






— ► 


U pass niter 




An example of musical energy multiplied by a 15 kHz carrier ( carrier ^PP^.^ le 
sideS) is presented below Note the undistorted waveform and the spectrum shift to 1 5 

kHz. 



waveform 




There are a number of digital signal processing schemes available. The prototype is 
developed on a DSP card with an amplifier and high frequency skin transducer. The 
Ultra Pitch device has two channels, one for conventional listening the other for the 
proprietary modulated vibration. The suggest manner of use is to play the "unprocessed 
musical piece in one ear (or in stereo) and play the filtered and amplitude modulate 
^^L^^l^^'^^^^^? 10 ^ The perception 
will be a fused image with high frequency augmentation that should provide an increased 
awareness of the treble elements in music or voice. The following is a print of music, 
high passed filtered (2 kHz) upper sideband modulated with a 15 kHz suppressed earner. 
Note the clean waveform. 



20 kHz 



15 



10 
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A new device using patented technology 



S% auditory ccXex and limbic structure, to be mvolved m tmrntus. 
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Brain scans of hemispheric specialization in tinnitus patients 




Tinnitus patient sound in left ear 



tinnitus on the left 



Modified from Lockwood et al, 1998 Neurology 



SSSlM^ tctnZs. This "extra" area of cortical stimulation is consent 
wSlnotion that neurons once sensitive to higher frequencies reorgam^s and is 
r e spo^obw frequencies. Thus there is a greater representation of theses lower 
rr^TS in the cortex following high frequency hearing loss. Wi h Progressive 
SSoss ^programming in the cortex shifts the "hearing range" or neural tuning of 
cortical cell lower and lower in frequency. 



Enlarged** 
patern al - 



Audttocy coftex 




Brain stem 
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Hieh frequency hearing loss triggers 
reorganization of high frequency aud.tory cortex. 
Lack of stimulation is thought to be key factor. 
Area expanded as result of musical traui.ng now 
shrinks as a function of degree of high frequency 
deprivation. — 



Cortical reorganization « ^^J^^SSS^^ 
after cochlear implantation Wrth ^^*3JS^coc*toa and subsequently fed 
restriction in the amount ^}°^XX^^oSm neurons. Without 
to the cortex has a profound effect on the^ boora M co end resu lt is a 

stimulation, high frequency ^^^^^^A the reprogramming 
shrinking population of neuron P^^XSyThat is the invasion of 

sm:»~» ™ efo,,owing 

graphically illustrates the ear brain connection. 




stimulate with high frequencies to 

prevent lower frequency 

reprogram m ing 

and possibly increase high 

frequency 

cortical reorganization. 




tonotopic high frequency stimulation 
with amplitude modulation 
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Pira?QWI for tinnitus 

«™t work of Hosoi 1998 (Lancet) demonstrated that audiofrequencies multiplied 
t^lTetfcSs (40 kHz) as Aose similar to that of the Ultra Pitch, stimulate 

*L affected with high frequency hearing loss and presumably the srte of tmmtus 

generation. 

Humans can hear high audiofrequencies and low frequency ultrasonics by bone 
conduction. The expanded human audiogram is presented below. 



Human Hearing 

redrawn from Lenhardt etal., ( Science) 1991 




Frequency in kHz 



High sonic and ultrasound frequencies are coded >n the base of the cochlea. 
Since the structure is resonant frequencies above resonance will drive the basilar 
mrbrane with sufficient vibratory energy. In the case of some with deafness, the 
saccule is thought to be displaced with high intensity ultrasound. 



\ 
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mechanical and neural tuning 
accounts for high sonic and ultrasonic 
transduction 

| overlapping j uechanicaTton ingl 




nverlapping neural tunini 


I 




Result, poor place specificity 

adequate temporal coding 



proprietary modulated vibration, 
spectrum is shifted above 15 kHz. 
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ultrasonic music waveform and spectrum 




This is a reproduction of the screen on the computer used to produce the digitized 
music and the digitized music multiplied by a 15 kHz carrier using upper sideband 
modulation. 

Tinnitus treatment modalities 

1. Ultraound . 

(noise or speech/music modulated at frequencies above 20 kHz) 

2. High audiofrequencies 1 «-.niM\ 
(noise or speech/music modulated at frequencies between 10-20 kHz) 

Ultrasound is the modality of choice for individuals with severe hearing loss. It 
must be delivered at intensity levels approximating 5 dB SL (sensation level) for no 
more than 30 minutes a day. 

Meikle et al 1999 present findings suggesting bone conduction ultrasound using 
an ultrasonic hearing aid suppressed tinnitus. Eighteen of twenty tinnitus patients 
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renorted iosilateral suppression and some contralateral suppression. Sixteen reported 
S2£ »forl minute after stimulation. Sound Tectoque Systems now 
hoSeTcense on the ultrasonic hearing aid for the purpose of tinmtus treatment. 

ULTRASONIC HEARING USED IN TINNITUS TRIALS 




Stapedial Saccular Strut 




Otosurgical procedure for the partial remediation of deafness 

The strut concept evolved from a study of turtle middle ear anatomy (funding from the 
American Museum of Natural History). Turtles have an inner ear generally agreed to be 
primitive and likely similar to that of the stem reptiles. There is genetic evidence that 
turtles may be more advanced than originally thought. Nonetheless their ear anatomy is a 
conservative feature for over 200M years. Turtles have a unique connection between 
their middle ear bone (columella) and the wall of the saccule. I interpret this as a 
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mechanism to couple the otolith organ with the response of the cochlea ^e fibroelastic 
TiSTa^ar P strands of the turtle are depicted in the figure below (upper nght). 




The stapes footplate in humans is directly opposite the saccule. A P«*^ ^J*" 
conceotuaHzed that would allow the insertion of a medical grade silicon strut into the 
SeTtoSe ^ with the saccular wall. This procedure, if refined, would allow «r 
Sucted vibration to act on the otolith organ more efficiently and thus provide an 
SditSchannel for speech in ears with compromised inner ear structures m with the 
veSe tatact (see lower left panel). Some years ago a young lady came to my lab w,th 
congenital abnormalities if both inner ears (confirmed on CT scans @NYU and MCV) 
whom, because of cochlear ossification was not a candidate for an implant. The strut is a 
ootential option for such individuals. In fact any steeply sloping audiogram might 
S^lJSS-biBly of saccular augmented hearing for better functioning. That is still 
only a possibility at this stage. 

The value of saccular coupling can be seen in a comparison of the tuning curve of a 
tvoical auditory fiber from the apex of a mammal, auditory sensitive tuning curve for a 
mammalian saccular fiber and the hearing range of a turtle, ^ responses are all 
relafive to the intensity at best frequency, arbitrarily denoted as 0 dB on the ordinate in 
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theupperleftpanelo^ 

essentially low pass filters. There » » """Xiciito fibers will be synergistic in nature, 
cochlear fibers and the tympanum 1! ^^^ tl M W . The advantage of the 
One should reinforce the other as seen m ™<* dle to match 

strut coupling is energy^W "Sspond to airborne sound do so at 
acoustic impedances. Typically . . £ head> with the strut, 

70-90 dB SPL. The ^JdSSSr acceleration neurons with 

responses should be about 25-30 dB SP1* in ao ^ u the 

What is needed. 

1 Due diligence review at a major otosurgery facility 

2 Sfinement of the approach and biomatenals suggested 
3. Temporal bone assessment to determine practicality 

The concept of the strut is ^^^^^JIS^S^ 
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Research Plan 

self. 



General configui^tion^fdevices 




needs development 
needs R&D 



¥ ™ t£ ^tott taw. all ultra audio devices with the same systems 

subsystem need. 
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Perceptual Performance 



The UhraPi.cn and UlTaQoi* ^^^T^l^L » 
performance data. AUl-W^f^^^^Zn al perfonLnce. The 

Sound Technique Systems, LLC. 
Ultrasonic Tinnitus 

Sound Technique System* has the of 

research support to Dr. Lennarm oyer _i > tinnitus system. This system 

designated toward the development of the u ' Becsajs l of the 

will initially be a tabletop desrgn ^^21^ Sso^Sp-* 96kHz DSP 

need for rapid P^^^^^^SZ legators to modify a DSP 
A/D converters are reqmred^ It is Jj*^™ ^ ^ aUow for the 

haveTc SWU ™* a suitable amplification system. 

Cerebral Spinal Fluid Device 

The CSF research has progressed to the point of operational^ defining the 

measurement. The sumu ™ r «»P» J soecific aim of this component of 



the project . . 

biocompatable human interfacing 
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Prototype Evaluation 



Initial set-up 




In stase 3 stimulus generating and response ^y^ 0 ^^^^ 
whiSn not IZs for ampler experimental set-up. TTus U ducted below. 



results | 
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The recording sensor on the head can be any form of vibration pick-up. To date three 
types of sensors were used: 

1. piezoelectric film (PVFT) + u oaarMna i 

2 high frequency miniature hydrophone inserted ^nto the ear canal. 

3 . Accelerometer placed on various sites of the skin of the neck. 

All had advantages. The film sensor would be disposable and cheaper, ^ydrophone 

alwayJbe^sitioned in the same location, but H is expensive. An accelerometei * 
^ .3 thin the hvdroohone is not disposable and will require some sort of headband 
~ ttSSJtai will be resolved over the next few -^example 
of the hydrophone placement and the data acquisition and display are depicted below. 




The data analysis will be discussed next, suffice it to say the results are repeatable and 
in a form for conversion to cerebral spinal fluid units of pressure. 

The following seven charts depict data recorded from the head in response to 
vibrational stimuli delivered when the body was upright (low or ambient cerebral spinal 
fluid Edition) and when their body was inverted by a special flip recbner (presumably a 
condition of increased cerebral spinal fluid). Not that inversion changes the vibratory 
^se a^ predicted in the model. The two additional charts portray the data acquisition 
parameters of the developed software analysis system. 
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External Validity 



^possible^detennine ^^^^S^^ 
cerebral spinal fluid since there was m ^^^ ivities „„, increase cerebral 

encouraged since 4ere >s ^*SSSSZ^^ "P— 4 ** ** 
spinal fluid pressure one of which ^ s Q which " is ^ 700 mm or so 

body will increase the ^^"^^^pdon that body inversion 

to equilibrium. 

• f „vt«™l validity can be address interns of our fundamental concept of 
The question of external validity can oe function of the 

resonance. Lim modeled the by a constant (boundary 

speed of sound in fluid divided by ^^XouTZ^nL one dimension is 

sound divided by two times the length. 

Resonance would a!so be associated by ^™**£%2Z2££r 

wavelength is equal to the tarn f-^E^dl^ *£ «— 

wave would be canceled on one s.de of the head ana pre ^ 

Perceptuan, thh "•»••■■*■ ■ ^"^^S^" -m- their heads, suggesrtng 
5?eseT« one side of the head in a specific frequency range. 

S(t1^rH«A^&"S^« Su.ec. 

were not inverted in this task 

i f tK» r^iftq of this experiment on one representative subject is depicted 
H :.ttSS - encompass the expected second harmon, 

in the brain resonance (-22 kHz). 
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confirming empirically resonance 
with bone^on_ductio^n^ 




Tones to right ear sensor on left ear 




portrayed (see below). 



brain resonance predications measurements 



kHz 




empherical 



□ sphere 

□ closed tube 

□ empherical 



Thus it appears that the analysis system accurately determines bmin resonance and 
increases in cerebral spinal fluid will alter the vibrattonal behav.Gr of the bram as 



predicted in the modeling. 
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Research Aims (CSF) 
n« objective of this project is the development of. non-invasive monitor of 

functions in the range of resonance. 

1. Model Analysis 

a. model cranial vibrations 

b. generate digital simulation 

c. simulate system 

d. design prototype system 

2. System Prototype 

a. receiver analysis algorithm 

b. implement the stimulus 

c. implement the receiver 

3. Prototype Evaluation 

a perform system evaluation 

b. prepare for clinical trials (code and hardware) 



Martin L. Lenhardt, Ph.D., Au.D. 



@046 




08/26/2004 15:09 FAX 202 912 20_20 



HELLER EHRMAN 



[&047 




^^^^^08/26/2004 15:11 FAX 202 91 2 20 2,0 HELLER EHRMAN tg] 0 4 8 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

\' . • . 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□'COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCES) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: " . . . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



